Summary. After fractionation of the urine of male mice on Sephadex G-75 followed by thin-layer electrophoresis pheromonal activity (i.e. pregnancy blocking) was found in the peptide fraction. The pregnancy-blocking pheromone is therefore a peptide or a substance bound with the peptide fraction.
Introduction
The priming pheromones released by male mice exert three principal effects on the reproduction of female mice: acceleration of sexual maturation (Vandenbergh, 1967) , synchronization of the oestrous cycle (Whitten, 1956 ) and inhibition of blastocyst implantation (Bruce, 1959) . It is well documented that the production and release of these biologically active substances are under androgenic control (Dominic, 1965; Bronson & Whitten, 1968; Vandenbergh, 1969) but the chemical nature of the olfactory stimulants is still unknown. A urinary fraction containing peptides and a peak molecular weight of 860 has been shown to have activity (Vandenbergh, Whitsett & Lombardi, 1975; Vandenbergh, Finlayson, Dobrogosz, Dills & Kost, 1976) .
The pheromone that blocks pregnancy also appears to be associated with a protein fraction of male urine (Marchlewska-Koj, 1977) . The present paper reports the results of further experiments to characterize the pheromone responsible for blocking pregnancy in mice.
Materials and Methods

Bioassay
The urine from outbred males was the source of pregnancy-blocking pheromone. Animals were reared in this laboratory, and 2-month-old CBA/kw females were mated to CBA/kw males.
The day when the vaginal plug was found was designated as Day 1 of pregnancy. Females were separated and after 24 h were exposed to the urinary fractions or to the sodium phosphate buffer as a control. A volume of 0-03-0-05 ml of each of the test samples was applied to the oro-nasal groove of females on Day 2 (7 times) and on Day 3 (3 times) of pregnancy. Vaginal smears were taken every morning and the appearance of squamous cells on the 5th or 6th day after copulation was regarded as indicative of a return to oestrus after blocking of the pregnancy. Urine from 3-4-month-old outbred stock males was obtained by holding the animals over a test tube while gently massaging the abdominal wall. The urine was then centrifuged at 3000 g and stored at -20°C until used.
Chromatography
After thawing, a 12 ml portion of urine was centrifuged at 3000 g, concentrated 4-fold with an aquacidium dialysing bag, and dialysed against 0-075 M-NaCl-0-05 M-sodium phosphate, pH 7-4. A 3 ml sample was applied to the Sephadex G-75 column (20 500 mm) and eluted with the same solution. Taking into account the elution pattern (Text- fig. 1 Table 1 ) are labelled I-V.
Thin-layer electrophoresis After thawing a 10 ml sample of urine was centrifuged, concentrated, dialysed and fractionated on a Sephadex G-75 column as described above, but 0-05 M-ammonium bicarbonate, pH 7-8, was used as the eluent. The elution pattern was similar to that shown in Text- fig. 1 . The low molecular weight Fraction IV was concentrated by evaporation. Peptides were separated by thin-layer electrophoresis on Sephadex G-75. The solvent system contained acetic acid ¡formic acid ¡water (3 :1:135 by vol.), pH 1-9, and electrophoresis was continued for 3 h at a voltage of 600 V (Klein, Chudzik & Sarnecka-Keller, 1970 ). According to the picture obtained on a paper replicate stained with ninhydrin the corresponding parts of the gel were removed from the glass plate and eluted with distilled water (approximately one-quarter of the original volume of urine). Then each fraction was tested for biological activity as described above.
Results
After separation of the male urine on Sephadex G-75 column three typical peaks were found in the effluent and represented high molecular weight proteins, low molecular weight proteins and low molecular weight fraction containing urinary peptides (Text- fig. 1 ). According to the elution pattern 5 fractions (Text- fig. 1 Table 1 ) are labelled 1-8.
Discussion
The results of previous experiments (Marchlewska-Koj. 1977) suggested that the pregnancyblocking pheromone is bound with the urinary protein fraction. The present data indicate that the pheromonal activity occurs in the peptide fraction of urine. At least 2 possibilities can be considered to explain the spread of biological activity in more than one of the fractions separated by thin-layer electrophoresis. Firstly, the pregnancy block could be caused by one peptide which aggregates during the procedure used. The ability to aggregate at low ionic strength is a typical feature of peptides from blood and urine (Klein, Sarnecka-Keller & Kawecka, 1978) . Secondly, the pheromone is a low molecular weight substance, not necessarily a peptide, that is bound with the peptide fraction. It is interesting that the male pheromone responsible for accelerated maturation of female mice is also present in a urinary peptide fraction (Vandenbergh et al. 1976 ).
Persistence of pheromonal activity in the residue after evaporation in a vacuum indicates that the pregnancy-blocking pheromone is not a volatile substance. The lack of volatility of male pheromone plays an important role in the function of this biological messenger, since the pheromone can stimulate females even in the absence of the male.
